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2) ZM7|RpLk el

O Aol Az 9 Lo ARREE RE 74 U ARFE PAsH= ARIGH:
A7 71E1Y, 2013)
- 7R AR, 71, o, A7|ARR FEEE, Z)AK, AR, AR,
A7159, Sk, 71, vEES 59 ARIES 15
- ERFARQIETO] A} BRI 7 2Q)(31114) of] S5, A3} o]
w2} tha Zol= Qlont oF 4600iF 02 FA(UAS 2, o]FE, 2004)

1) DWT(HeFEeES, Dead-Weight Tonnage) : Aldto] &gt 4=
Ioly, A7, A, &5 S8, FIE, 549 189 AE 58 =%

2) THE AQIE O YAEE H97t Bol 2RI FHERAIEFHKSIO]
o 7 TR BH@E] olPrk= wHo] 9Ye
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Lt BA/S22XM TMMY H9)
1) 3L MENEE Mo 22

O "®A(tanker)

- 924 VLCC(Very Large Crude Carrier)?, $olZ%A(Suezmax)?), o=t
A (Aframax)d), 4 Al8F 508 &

- 95AE 54 LR(Long Range)2, LR1, MR(Medium Range) 522 &

O "¥3A(bulk carrier)

- VLBC(Very Large Bulk Carrier), AC|Z Alo]Z(Cape-size)®), IRpatA
(Panamax)?), WA (Handymax), ] Alo]Z(Handy-size)® 502 &

O ZAglo|HX(container ship)

- Post-Panamax, Neo-Panamax, intermediate(Z%), feeder 502 J-&

O 7]et Ald}

- SJUENE : JIA(AHTS, Anchor Handling Tug Supply vessel), SIEA LA
(PSV, Platform Supply Vassel) 502 &

- 7]e} A¥}F : PCC(Pure Car Carrier), H2, W5E 24941 502 L&

3) VLCC(Very Large Crude Carrier)= 209~309EH Y5-2HHdS o, o]} f-ARH
ULCC (Ultra Large Crude Carrier)® 309+ o]} 24| f2AY. d&she=
Z0 = 508EEHo] glom, 19709 o|F U7t oyl 19999 Ao & 459HEgE

PRANYANN F7A2AAS

4) Fo|2EA(Suezmax, Suez Canal Maximum)e R3S WHAIGHERK)SE A=

5) 195449 495 E 9 ¥ 27 Y37t Aot e A9 2AX G4 FEE
‘AFRA(Average Freight Rate Assessment)™ 2%, A7l 52 THAPLS o 49

olge BET & Qi A1F AAA Ao|2E =g
6) Wolme7lasia Bl A4E Wo|Richards Bay)el A% 7Fsat Hh 47
7) Thjtlesls Bae & g Gi-7wED MRS AAE

8) AlAl ol FFo= Y Hss wWEst A¥e] AZ402 25000 ~ 30,000 DWT7}
FHolH, vlng 3] g2 FFof wjAE7] R EAo FIFAE Aulsta &

_11_



|¥e) "1 LT
e g A= HIZ
uLcc 300,000E= O
VLCC 200,000 ~ 300,000=2 e 8 5
Tanker Suezmax 130,000 ~ 150,00055 S| ] 5
Aframax 80,000 ~ 110,000E5
Panamax 60,000 ~ 70,000E2
LR2 85,000 ~ 125,000E5
Product LR1 55,000 ~ 85,000E2
Carrier MR 40,000 ~ 55,0005z
Handy 10,000 ~ 40,00052 TE SENE 25
ULBC 200,000 O
VLBC 180,000 ~ 200,00052
Bulk Carrier Capesize 150,000E2 TE G4, ME S
Panamax 60,000 ~ 70,000&2 ME 22 25
Handymax 50,0002 OIRE oie30l ME
Handysize 20,000 ~ 40,0003 E=hal
Post-Panamax 15,000 TEU O}
Container ship Neo—-Panamax 8,000 ~ 15,000 TEU
Intermediate 3,000 ~ 8,000 TEU
Feeder 3,000 TEU Olat

O F2H : BB L85 Yol TSl At

- fr&Ad(tanker) @ K-S ofF FEOR WL, ZF 729 vigg F3f Ef

A A-2S5ske Ades Afeitd, 4S9, BReitidos A&

P

- SSHAIE S (chemical tanker) @ I FAIZF SFEAY FAAJo] 3%t
SPAlES e *&dhe ATt
- ZAglolYM(container ship) : ZEO|UE &5317] 5t At

A |

- AEA(bulk carrier) © &, ¥4 5 TS| P2 AR A FFol= Addr

O oA : AMIke] et 139 oY oA o5T 5 = At
- )i ferry) | S22 B FolH T o M AL BHoR S A

- 372 (cruise) + AP A L7gol Fodsto] 4

i)
oot
%
i
(N
N,
rr

>~

119

I
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O oAl : I/|geluR ol 5ol ofgak Azt
- BWA o2 oflgt AMES AEjshal 7RSIk Afet
- SYA : AYeldelM WS ok BAoI Z1Ae] Wk At
- OB 0 OBS T Ao EE Fu A%y, 94 5o 7B
r (0]

- ol 1 23T o]§3le] W|dVt Y RS Lol 7171 X A

O BHEAM : B4 AR SHap] U8 WOl At

- G Y TS BT AGSe MO AT, R 15,

O
2

N

.?l'.

]
o

>
Rl

H
o

[
l..

- A : oA 4B 2 B4k Aol AL Ao ool
SHATEA, AL, HPEAM FOR P

- A : S 2 SHBAS Lmiow] Al Ao Apeuty, 34
94 5oz 8

- G PP An), A 59 URE SEle Ado LA, BuM, AR

PN Som 78

3

i
[E0)

- $49 A4k digF 20,000~80,000 DWT AHkE #1345k, 50,000 DWT W]

- AR, A, A8 7|, A7|E 52 71$2= 500 DWT vlTk 43,
10,000 DWT oJsk= =43, 10,000~80,000 DWT: £dF Aldtog L&

- A AzeHs AEE A% Aee] 3719 Aok 3] o] B4 B
AN

9) ‘59 A A% wARTH2007.09.30, AHAATY)S HAste] ZASIROH,
AEEe] A4 9 AHESEY B3 5) 52 18tk 8,000 DWT olsts 4%
H i
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O AFE 47 AHe] ¥4
- ®F(tanker) : 50,000 DWTY %43 Ault 95000 DWTY ofzmajebA
(Aframax)Z7HE 59 4 549 Algtog &2
- ¥3M(bulk carrier) : 60,000~70,000 DWT2] SatA(Panamax)B7HS
3% 9 34 Autoz F&
- ZAeflo]YA(container ship) : 3,000 TEU ©lste] Tje]Z (feeder)7 8,000 TEU
o]5l9] Z@F(intermediate)S 54 % F4F Aufog B

Passenger Vessel (999ton, steel) Car-Ferry Ship (1,756ton, steel)

(7 2-1) BAY M

ADHM H210)

=

3

dm
]

O ZARE 34

O W o

M

- ARG B2 YolEe /M1 Qo] AFE F BHoE S YO P
23, AAEY, Ae e 7AW 5ol e

- B A4 SRSl Holsh gk BFAY URE Sgsls HHRg
Wom 459 Fa3% WYY 50| UL

- J1e AR ¢ 2A, AR, 71 Sol U

10) et Aojo] 244 €3S 1ste] 8,000 DWT olste] 48 Fuz 33
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B 2-4) k2 MY 28 IIE

= alig e b= HRE H|ID
0|X|ﬁ-_rlz-1—%* DDG 7,600t 3
=8k Destroyer) =8 DDH- I 4,400t 6 e MES
=5+ DDH- | 3,200t 3
S FFG-1I 2,800t 2
5903k (Frigate) S8t FFG- | 2,500t 6 EFUZRE
St FF 1,500t 4
A& Corvette) ZA8t PCC 1,000t 12 SHAEA
FEEDES PKG 400t 18
145/ H(Patrol Boat) A& T14H PKMR 210t 4 HORZH|
&3 PKM 130t 45
&S LPH 14,500t 2
AAER | QF-
AZ8HAmphibious Ship) ﬂﬂg;g lL_SSE ! 2%%)[04[ i EEER
AEet LST-I 4,900t 4
7|28 MLS 2,600t 1
e 7 ERA5 MLS | 3,000t 1| JEee
(Mine Warfare Ship) 7|2|ERASH MHC 450t 6 EHA - ASH
Aoffet MSH 730t 3
K g =48 AOE 4,200t 3 Sasa X2
(Auxiliary Ship) THA[2SH AOE-2 10,000t 1 sTes e
X3t RABIIERSE ASR 3,200t 1 _—
(Salvage & Rescue) AABIIRSE ATS- || 3,500t 2 e

A=

ohz7 O I=S(HRI= ot

753 DDH-T (3,200to0n)

SEEt743 PKG (400ton) 4813 MSH (730ton)

(a3 2-2) ZME &
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O 3 o

- o9 © 1,000~5,0008F FHoz 52, olFud, HYdE Ava,

3ule 501 =
- 39 1 250~5008F e sheely, Hiea el S e
- &9 1 30~1002F o= v, PA, AP Sl Sk

h=i
- 594 A, A, (), FRGEHHY) <24 B0l =

<J:L 2_5> 5H74 St HO 33

-

AL o oo T o
T2 HH=~ HRHS H|z
o 1,000~5,000t 36 SR, Tk o2l M, S| S
=Y 250~500t 42 oty AHIYR(sH 1Y
A¥ 30~100t 110 SHAXIOH (R 1)
E4H - 166 EQS 28

73HI% (300ton)

ag 2-3) ofig &8
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RYE HSE BAOR YF

- A SRR ek 2ASP] Slo) Bs] A

WA, AP VIBEA o] e

R |

= O
o=

]
o

A

= =
- =A== A AMRA, S HAl B2 dFE ¥ske Aldt
- EeP 1 SAE%, ST, A S0l Akshs At
B 2-6) SYTA, % T BBN BRH
= JHE oA HE | 7 N [EeRR] HB
ol 143 24% Pabe! 21 6.1%
a3y 354| 59.4% 3 36| 10.4%
M 28| 4.7% woia et 86| 24.9%
s 8 1.4% ad 69 20%
59H
uss 24 4% Xz 5 1.4%
=& 33| 5.5% 2 345 100%
7|Ef 6 1% fLetASH 51] 25.9%
e 596 100% ShmetdsH 7] 3.6%
M2 38 1% St AASA 70| 35.5%
24 28 81% o3 3| 15%
7 3 09% o BEEIMIEH 9 46w
ol 26| 75% Jpzd I A 6 3%
o
g4 4 1.2% AP S G b Tt 40| 20.3%
ik 20 06% A 1 05%
24 3 0.9% e 10/ 5.1%
47 24 7% v 197 100%
A 1138 -
X2 ;s QAKIR(2021.10 717)
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- APARIOR S, ofuiA, HAAel Sah SRloR B, 717, A1, sk
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- 18 9 B Sl A 2RI e ulEE AT 9lor, 549
JESEAN ZAYAE AR AGe) 318 Fejol] FA) Flefst e
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d ﬂlga"n U e I XA Y aunse MHIZAE

HE34 5

2 o
@
U322
BT AR Aol 72

o
XE : KOSME AH2M 2IRE; RHMAYSAHINT[HE, 2019)

—

P

(7 2-6) Z4MQlol 7E

O AHE/ks/71er Al

%

Mo

YA Aol W 2 AOR A, BN 5 o A

Wo] Wagh A A1)

- UES APPOR Q% 4B o1 Aol WL UL dofske
HFo] AU O 18RI} Lol wEH Ake)

- AAY 9912 2R 71490 U FaT Qolr, A7, A 2 e 7%
ojoll At 71%9] o] BLHLN A1)

¥
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(B 2-19) M S4¢ Saidd Y MY (T9] © #H2HE)
2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | A

HI

S 5680 5717 5696| 5254| 5612 5364, 3,662 2,877 2,037|41,899
RIEet 3,708 2,249) 1,434 3,979 1,179 2,779 7,645 2,510/ 2,510| 27,893
SfiYAAM | 14,300| 15,5001 16,787 18,180 19,689 21,323| 23,093| 25,009/ 27,085/ 180,965
FoIM 806/ 832 865 902| 1,056 1,295 1,370| 1,449| 1,548/ 10,123

EMY7IRIR | 18,874] 13,457| 14,562| 13,366 13,625| 14,021] 11,861| 11,007| 9,916120,689
EMEIMRO | 8,300 9,030 9,825( 10,690 11,630 12,654 13,767 14,979] 16,297|107,172
A 51,668 46,785 49,169| 52,371 52,791 57,436| 61,298 57,831| 59,393 |488, 741

Xz 0 ALUARY SHEY7ISEE, 2017)

(B 2-20) 2 ZAS ELMEE AR MO} (T @ oK)
2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | &4

M

8 8 9 9 " 13 14 14 15 101
1,068| 762\ 824\ 757, 771 794 671 623] 561| 6,831

398| 433) 4720 513] 558 607] 661 719 782 5144
2,066) 1,722| 1,787, 1,910 1,832 2,009| 2,176| 1,872 1,861| 17,236

Az o MALUAY SEEY7IEE2E, 2017)

nEws, 227 229 228 210 224 215 146] 115 81 1,676

Nre 222 135 86| 239 710 167| 453|151 151| 1,674

oHZI M 143|195 168 182 197\ 213|231} 250| 271 1,810
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A4 3AUSSM) | BN 3 -O- Bu LY A2t £8(Units) AU ZAUSSM) | BN 3 -O- Bu LY A2t £8(Units)
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SO A3 1 0% T AP 1 2
Rz @ AALMARE HAEY7ISEEH, 2017)

(22 2-12) M| S4M4E AR T2 (2017-2026)
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AEAAL] S712F 98 MRO A0 tigh =4} S7F 5-0= Qlsio] A} =
AJ&eia] S7Fskal glom,

- AP RAF FE71H0] W= 20209 FE 2025W714] 6.03%Y] A8 57
(CAGR)Z 202549z 1239 2219 iz g o= AdY

- 3 MRO A2 BAE Systemsiit, General Dynamicsiit, Lockheed Martin
iit, Hungtington Ingalls Industriesiit, Raytheon Technologiesiit 5 71&
571 Al2EEo] gt 7t AlE A4kE Kg¥ske 7ol ol A AT Al L
U

- 9 = Fof Ax=9] - 9P MRO 4tjell Slo] =7igat 28/ AFoflA
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1
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B 2-21) d¥E H3d M
8 7= 5 HIS
10 O[5t 385 49.10%
11~204 239 30.5%
21~30d 155 19.8%
31~40d 4 0.5%
403 =it 1 0.1%

Xz : 2030 Greenship—K FEITKEHUAIS, 2021), 1,138% & oA 3648 H
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38 SYS+IA 2N 7RIS 24

1. JHX Mg 24
2t 7FX|AK&(value chain)
1) 7H|

O 7H(value)@ SA} FLufiRtof| Al A5k Aol sl o=kt 717 0] A&
stH= o2 A9 (Poter, 1985)

2) JtXME

O 7HXAKE(value chain)eldt 7|99 F/PHA] &% njeks ol AA9-H
(competitive advantage)E =4517] 912t Letakd WPHE(Poter, 1985)
- Poter(1980)= AAMERE AXohs ARdoA 4] AAIE tiide=z 3 71dS
Ao HES AXotlom, o] B AXet=
- olo]| me} A F-8E = 7HAKE ool JHE 71 T} ARARS] 97t
A 2= o] (=, 2017)

B 3-1) 7EXIME THE
T= 7IRIME JHE0 Chet Hol

Poter (19g5)  [BESl MU S me ABI O[S UEHO YAIHON A Y
oter St= RS 0122 TsH= HIPKR| HE 72X

0

Hopkins & Wallerstein |ZIE X{gf0] MM QS L= I HXIPHO HZAYCZ 2Z0| e 4
(1986) A, AE9 A Hf ¥ S5, Al AH|A 59| JIX| HE I0| EXf
Kaplinsky & Morris |&&d MHIAS MAGE| ol HEFY, MM, 755, T, AH|, Mg A
(2011) OlM LEILE= 20| B2 &, HM Sz

Xz 0 ZYEE 7IY TIRME HOJE 2428 YoHESREH LS, 2020)

ox
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- BUH P AE W AEAY el sgEs peiE SR JudoR

RS

oA AL FPIA B2l 7lofshks EEE o

=
- A9 Y« AYAOE BPIE HESHIE GAT, 0] PEoHES AUk

= o

7| oFE4E& (Firm Infrastructure)
N
o QIZ X2l 22| (Human Resource Management)
-3
= 7170 (Technology Development)
o

A0S (Procurement)

2
Bl s || we || o= || o
" 2= || &= a2z R IPALIES
=
=
o

dd 3-1) 7FNs 28

L. 7HX[AKE 24 (value chain analysis)
1) 7XNE 24
O A9 a&83E At AAME &3 49 91 B42 &9f 71

Aol B7PHL Hasle BRS Sefsis WA By £7R

2

mcrr»<

- 7RREE 24 S8l 71 AL 3Ae-sle A BA-AE EAskeEl

_1

%93 93k 5111 9J8(Urbig, 2003)
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O 7PN BEE
P B 5 A

[

2] IRPH] BEase o
A1gle) WS 84

>vﬂ

O 3 e BAL o

gt Aol 42 24

I7}0] ARIS Hol ZEH 7XAKE BEA7HA
HAo] HeE1 (5, 2017)
- o= ALY 2RE TR 4L g Bty 1 #Halo] 24 AlEA
melelazl sk Weko R AT Q

1o
=1

2) 71% 7IxXIME 24

A AA B4 59
oA Z13Y(San Mlguel 1996)
- FR HPHECE 7| U] AR ES 8% M it A BEYVH
Alito] &

25 7190] 7S AA 72

HAE 0 Bl 71910) S TP
- 71900 TS B B EREY, L4985, SRS, tHIE, Al
EIECEE, S5, 719, A%, S, WE Baue 5), AARE, 7
e, Feleg 5

.=

3) M IHRE BA

O 419 Agle] AR BAL 419 A W A Ak

AIE Aol=t
25 E&(Gereffi & Kaplinsky, 2001, Stamm & Drachenfels, 2011)
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A2 ¢ B AR

- AlAPEAILY 82, 1AL AEA 813t 547 5ol & FdE e, A
Zpd/gdo] wol P73 AAPgol Sk AHd

- Ak ATt %‘%h?ﬂ% Fste shesB(alliance)S &3 A4S
mjslal glod, e-EW 8 FRoA 80% ol FeS AXEk UL

- U= HMM, SMAFA, Xgﬂ*gﬁ WM Bolalol & 57 =& A7) KA}
Hojol= =g s W(K-Alliance)7} 34 EHT A

(8 3-2) 2714

ol
==

240 3 (2020.1 71%)

=9 =/t Az HOWT | &9 =/t E= HDWT
1 WEIES 4,648 363,854| 6 =4 2,504 89,403
2 U= 3,910] 233,135] 7 CHRRI= 1,615 80,583
3 &= 6,869 228,377| 8 =290] 2,043| 63,936
4 WHE= 2,861 137,300] 9 L 542| 60,414
5 22 1,690|  100,957] 10 0= 1,930 57,217

Nz © e=oliREel

- SAPEAIRS A I A ol SAEARS Thg AlEste] AlRE, I,
58 58 sl EeloR 4 Ak)

- PR e w5 *w% ofEle, el et FAE 71
| W st
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- b A BE AT 2PU% 9 ofF 28 74 So) Het e} 719
43759 @A) 87

O SHeEAET]
- 29 A%-FF L BABTE LS ste] sheplael BYBE L AA.
AT TS o, RISt vt 5 B ATAES Qmebt Xg
4%e Falow Fa Aelow ARRIL 44T AU Aglold, B
Pueloli s st e

P =

(B 3-3) 202 YK MEt HQ 1T &5 (20198 7|1F, ©Y : HMOH, 7f)

£ = 0= &% U=

HR(H) 28 15,759 997 289
Of2|Lt/&OH) 34 12,000 340 560

Q17 1,000 AMEHS () 0.5 47.9 39.7 2.3

X2 2N AlBfo] AL 7|3|Q01 SM(BKZNIHTA, 2019)

O 1)
- iojg 2oz Sjo] PO Aavls BAS AT, LS MK 419
- W 1BR 19A) 9] BROIAPIS)T U S1Re] 08%) SRo)y BR
=44 4212 78 4 Sbilateral monopoly) AVITF FAKIRIS) o] 9IS
- v SAjot F 1G] ulEol RS- ou], HA siso] B7] o] 2g
wojok: Fol e} 7or A1l

2) BAH/SAIHM TN X

4
J
d
r

O 71Ax

- A, 2AsAE 24 5 fEUs sEFEAY Axdn|e) 35 784,
AN

Hoid, 2 5 FE2A Aol 7 Aldete FAsIL k=
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S Y¥Holy 2a3902 F(base metal)E AAok=
AR ARl g tiggAel =54 A 24

- WSS 7R A-GAI 13 7RSS daE AAAIE - o, o, |,

PSR, B, ), 0% 52 Eof TRt AR BASHe Aigloln, T
9 AR o] AlsH

O 7|44
- A7, A, AREAPA], AAREE, e, ST S | UM
W77 Axde &7,

- TS ARAEAORARl EAS LS ke BIRloR ofF AT I REAS
P ARer B, 2P wEARer 2o o

- AANYE Seitet AR AN st wiFo] 1 2 A1l
ohjet $7PH HEAE AZYRA 13 2 A

O Hgslehiel
- A8AE EE AIAS due PASAERAE), TS ARPolyester,

Nylon), 37 3 25 712 spiAlES Aibske AR
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Auto/Remote Pilot

Auto Pilot 7|&, ZMoH
CPS &

Al/

2030
&

27|

Auto/Remote Pilot, OFEAMA

A Asel, 2FHE 3 XA
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tset

Auto Pilot 7|5, ZRM6HY
CPS &
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HZEO0F K ZHEN 3% HE XN
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seus | seue, says. opocys, | TSN Loy U0 o e
e ) |Shol2Rlsg, +4, Za, Fop SR ST B0 | ek 14y s
o 1o
uzils ezl 23 1T, BEY, WOIZ, | oW, A,
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8 3F8 | oaihe mame opeye, | Boas WIS AS | gmem o
H _Tr L gTT, i oTT, I_Eﬂx(AFP) oT o, y
TS |sjolzRieag, K|, 2, 20 °e REEARS

Xz MEofohs 2 7IEARY St YEHEKKIB, 2021)
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- (7] ) AR Ei= 7EAEN] 52 ol A AEE X SEOE ARG
Sh= A2 BSS(Energy Storage System), EMALH QIHE, AQX] HE
TalolE, T, Aol 9 RYHY E 508 7A4E

- (FARAA) $A Ee $AE Efcks AR 37 F9 ARt A7|Est
w3l o SlsloURlE A7 IoHRIZ A Bl AAE ARAPIAIAR(AR
)7} AFHXAIAB(SOFCL?), PEMFCI8) 2oz A4

(B 3-8) +AMH=MX|9| gl E4
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< C o S0} OLX] LETH L0 CHMENO=
(l):ll-g':——)lk_—jlk— * _)'\__)‘\_% ﬁgﬁﬂoﬂ |:||'§ %ﬁ 7|3 ;(:90| O_Ia%E * o
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+ —253TCY FM20| M2 24E 7|MKHe
Bl |e UEeA OH &2 2OOILX] = A g5
F BWIA WY U W et 5x

. J1= ozt Y2 i W IO CO2 U
ING @ oie |0 S S Bo HE AARIO| BI| 43 52 T
CEC T |0" -|X| EE )\17:” oo

= =2

G2 Il HgaE

Lot =y He

© IS St 24 M,
+ SOFCE 53 2 &

>

0
N O
or w

N AAFHXMEO] Of3l(E=AE, 2021)

17) 2A AsHE A= HA](Solid Oxide Fuel Cell)
18) M EA} A A7 AR (Polymer Electrolyte MembraneFuel Cel)Z
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- ST AGAA - AT HASH7)7] Hote] Anl@AE diohAl Ak
F 2% B 282 HY

- 37| AL ¢ A B 3718 BALSEe] AA| BT HIRE Alolof] 5]
T2 TE0] AHe] nRARRE A= AR

AEIAE A8 2y 7|E T2 vls) e oA FA= 7
AR FAEFARS] H8o2 Mul A 8 A7t A
ESD (Energy Saving Device) : Aldlo] H&slo] oz] & F7HA71=
AA192A4 H2F 9]0 w2} Main Device, Pre Device, Post DeviceZ £
HI3JGAARI(WHRS, Waste Heat Recovery System) : A18}e] 3= 7]3of|A]
Hol= HEE of8olo] TER] &2 AHERLE F-solo] o] o]gol=
AARIOE A ARt AARIS] 582 AT

=

(B 3-9) ESD(Energy Saving Device)& &8

Energy Saving Device Possible Gain

Reducing Separations / Improving the Quality of the Wake Field

Grothues wake equaling spoiler 3%
Schneekluth wake equaling duct 4%
Sumitomo integrated Lammeren duct (SILD) 6~8%
Recovering Rotation Losses

Twist ruder without rudder bulb (BMS/HSVA) 2%
Single pre swirl fin (Peters/Mewis) 3%
Pre swirl fin system (DSME, Korea) 4%
Rudder thrust fins (HHI, Korea) 4%
Reducing Hub Vortex Losses

Divergent propeller boss cap 2%
Ruder with rudder bulb 2%
Propeller boss cap fins (PBCF) 3%
Reducing Rotational and Hub Vortex Losses

Twist rudder with rudder bulb (BMS/HSVA) 4%
High Efficiency Rudders (Wartsila, Rolls Royce) 6%

Xi2 : Propulsion Committee : Final Report and Recommendations to the 27" (IITC , 2014)

19) EAO=Z Pre-Swirl Stator, Pre-Swirl Duct, Partial Duct, Contra Rotating
Propeller, Tip Rake Propeller, Twisted Rudder, Rudder Bulb, Wavy Twisted
Rudder 5°] &
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O Anti Bio-fouling2®

- B =2 (Anti-fouling coating) : AAlO] ==& EXolo] sguPE B2

A8 71e = IMO 178200 wet o ¥ Fadlole S5l s &4 7|&
AEELZALE GAaER] A AEI(MGPS: Marine Growth Preventing System) :
7o) A7)A B3E &35t o4 o] 23}2 sea chest I AH] o] AX]=]o] foF
=S 22 Aol AR S5 WA 223 g 1] 502 7wl
9 AR X9 1 Sl

AA 1 4 2R Ao R 79 sl AEe AA € S5oks BRo=E
ARl F&ek= 7lea F2lE rEE AAsk: 7is, AAE rES dadke
7R T3

YA ofojgjo] AIA 71& : AHl Sea chest, A5 I g HE 5 $= 250]
Fol] o 99 5 nES Ak 71

O s A=A
- Bulge Treatment System : AT8H BRIEl= 0257310 A] BHg)o] ot #]g]

71e2 5 23tE o] Sle foil)e] T ARttlo] At ojE= HiEst 4
WM ok= e

Swage Treatment System : A4 WAsH= Bl 5 H4E A2ohs FH|E
MBR(EEHQD) Wr4l7F RCM 4] 5 B8 vAE A7 2 &4 A7EE 51

&S &= QA o= V&

20)

21)

o) o WolY +54E olEe Naskl]
APYES

S5t 7% AR
o AR} oﬁoowwm Ae A
i

A0l 3] A

AARLBESE B3t 7o FYECl 52 20069 IMO(International Maritime
Organization)] 3 —@:ﬂiiﬂ Q(MEPC)OHH iﬁgﬁi 11]7]51‘},1_1—1 2011¢ A4
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4) XEeMEHMASS. Maritime Autonomous Surface Ship)22)23)

O At 242 9 4B QS Aofelel 23t V16E 3350 AR
o] siglo] ALl TsT HS oflstel 1~40AE 714

- (19A) A 9AHEA Y (AAB, Autonomy Assisted Bridge)
- QEA) AY 34 YAAY (PUB, Periodically Unmanned Bridge)

- 3EA) A vSAEIAIY S4) YAA 0L} 7|3 AESHPUS, Periodically
Unmanned Ship)

- (4HA) HERl A&-2]HCUS, Continuously Unmanned Ship)

O Ae2Ald2 AE2dAod 7IeiE d48A|, shd A2 7ieS xdei,
4l HESL, Ble 5 93710l 9 g olor 48Pt 7k

B 3-10) tiYet =A4P7|I7 Ag2eder Fof

Tl 50
oA - -
o | O Nss +202 Al 10| YO 288 4 s Y
oroiy | SHSENS 23 9 ZEURIZ0 HUEE HOWAHY SfEs0l 2¥EE
e At SA A esmRiol 2% o NS WK 2K SgRoe @
o =

oepazaE oz t.'ﬁil%(sjepi) EF;E %*E(_fu_llxé) Iof‘éiﬁlﬁfoiloﬂtﬁ%al"ﬁaoi; HoE 2 ‘EOA'E

(Waterborne TP) 7lﬁ;x§ M0, EIE.*{ ONZEY K A|$EO| ;E%*EII'_, 3=3HC=E
7428k remote)dt FOIXE 3 autonomous)?t 281 SN

e KsetE alolff AARD F2 3 HE AAR MME Ol=dH AR JHYSH0]

(ABS, American | AIZl0l M2t 23f6ty, FHMES X[l MNP M2t AR4ds XN

Bureau of Shopping) | & U= AMEY =2IE & At
OZAME ADIE ME} SUst 7SS JIX|H, QXQA0] JHGI0| QAEY & dES
(BV, Bureau Veritas) | 315t 4= Q= XSAIAHS Halel= Ml
20E F=ug ANARIE Slof 3 2ath Hxfet e Uit HEcte] MHECE AFoly,

(LR, Lloyd's Register)| A/2i2) JHRIgi0] AARIO0] 45 420 Cist £4S 75102 23l 4t

X @ KISTEP 7[&3Ee2: X22aqtie(KISTEP, 2020)

22) FAFAZIFHIMO) = AREZAEHMASS)S =802 AFFS] 7lYde] A glo] &
AAEL3o] 7153 AHHCUS, Continuously Unmanned Ship)e F+@sh= 14
o5 XAd Agto wet £7 DA MHEES FY

23) KISTEP 7|&5aiEe|T: XIS2aMEKKISTEP, 2020)2 HUGI%S
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A B 71 Ao LaRbAu e opjet srEeiele B
Jtog 7 Ate) QREE Wl ols A ARt 7%

O W2 7«

- 2t/ 2 333K VHF, Very High Frequency) Hlo]e] W2AARNVDES, VHF
DATA Exchange System) 7]< : AHlo] VDESE E3f| AHko] Qb4 ol Aul}
S 2 Al Autle] LRFEE wllksh| 9igt &

- SRR e - Ade] 9IAE AEtA S4stal ol wet QbdedtE HA

sh7] 913t 1HE A Tls

ofefyl 7|9t AtEAl7Is « AlHte] okt IS AAREE 5 [oT 7|9ke R

BYolo] Hefslr] Siet Ad YEQA B3 e s

- Al oA AR 9 AHH|Q] Afo]HERY 7| ¢ AUhfo] o] AlAH W Al
5737 st ARG AHIAE AT Rt 71e

- 5G7|6t G sAFEAIAAE ¢ AEkO] always-on connectivitys A& |

Rt $V3EAI} Asfoll Q] At} ARIAet AABAE Rt te T4l

A7) sl AHlA ARl B Aul&o 2 Qkdsial Al Sle SAl

Alsstal HAsr] Rt 7e

SHR JiE ‘- tion: :
! !

3

AHEEeMY Aol ohd JiE

TiE2sut 0|5 Al 3 8LV LS
| cmie muz 1 { 2IX|
meh v =
AZI(Engine room) . Ml (Bridge) TR/ ArEola i .
1
o 2 Digital Bridge Agelal AIAH 16
ik Zich = - Aty - A |
E,&' ol /I TlE oy B i dﬂ
-2 greie e i A
ofluix| EEEH AE28 ALY

E mucezwssoe /o stes coffEli 2R gL g ﬁ =

AIAS A= 9 MSAE, M) A0S, #TEe], SaEE

X2 : HICOl Dl RS SRS T 22 A(URSARINR HEXIR, 2020)

(8 3-4) Mgt 7Iehe HEk
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b) 9t Bi7|17tA KUK

O At H7ks AR APkae] Ak Br10d B0l BASIE
(SOx) 8 AAABEZNOY), BWIEA 5 0B AS Ashe AX % 7|42
AR 71EoR AFHY T T8

- AAY 7B AEolA Ak ARe B RS A7 BHAR A
oIR8 Fol G710 PR HES oks T1E

- 2] 71&L AXoZRE HZERs SO} NOx, QI B, Al Ak 9
) 340 24 374 Sl WESHe SHY $7ISRIZ(VOCY AAA 714

O ABAITIMO)] A8 ui7 17k w2715 7sioh 20 AA=o] At
AATA Zslel et 77k AR o] B S
- 22 g IMOS| e AT BAVIo] Qjste A} H)hAe) A
Asles BsIEe] WiE ARRS 7Hsiet Tierlll 710] 201645 A1%A10]
480104 SH)E] F47 Ao w7k AEAe) o] Ba
- At W7 S met ANSIENOXMS 20168RE Tier7]129)
80% oM A7 a7 9IS

O S4aFAE w7t AgAe] drle g 9 ASAIR

i<}

Lt

d

Fag Aol oiet A% AAVIE W SIS Siekt B

- AZARS B 5EF 9 A4 U508 7% H83pt 879

e MR} NOx Limit (g/kWh)

n < 130 (rpm) | 130 < n < 2000 2000 £ n
Tier | 2000.01.0.1 17.0 45 x n-0.2 9.8
Tier Il 2011.01.01 14.36 44 x n-0.23 7.668
Tier |l 2016.01.01 34 9 x n-02 1.93

XE : MUOLNESSE 0 M2 FEZ-TRS XM QARE ZHE NI(GEN TSR, 2012)
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